The MEFWC formula will be especially useful in assessing the renal contribution to the generation of the dysnatremias.
Classic Formulas Utilized to Calculate the Urinary Free Water Clearance
In previous analyses of the mechanisms responsible for changes in the [Na + ] p , the concepts of free water clearance (FWC) and electrolyte-free water clearance (EFWC) were utilized to characterize and predict the effect of an abnormal rate of urinary free water excretion on the [Na + ] p (4, 8, 17, 19, 21) . Free water clearance (FWC) was originally defined quantitatively as V (1−U osm /P osm ) where V = urinary flow rate, U osm = urinary osmolality, and P osm = plasma osmolality (21) . FWC is an analysis based on a comparison of the urine to plasma osmolality to determine whether the kidney is excreting dilute urine and to quantify the rate of urinary free water excretion. In 1981, Goldberg (4) emphasized that although urea is a component of the measured plasma and urine osmolality, since it is has a high permeability across cell (19) . These formulas are summarized in Table 1 .
Empirical and Theoretical Reasons for Accepting the Edelman Equation as the Basis for

Modifying the Classic EFWC Formula
It has been suggested that the EFWC analysis is superior to the calculation of FWC to document the role of the kidney in generating the dysnatremias, since the EFWC takes into consideration the fact that urea is an ineffective osmole (4, 8, 17, 19 Recently, we have shown quantitatively the necessity for the slope and y-intercept in the Edelman equation and their physiologic and clinical significance (6, (9) (10) (11) (12) (13) (14) . Our analysis demonstrated that the empirically determined slope of 1.11 can be theoretically predicted by considering the combined effect of the osmotic coefficient of Na + salts at physiologic concentrations and the Gibbs-Donnan equilibrium (12, 13 (Figure 1 ).
The Definition of an Isonatric Solution Dictated by the Edelman Equation
A solution is defined as isonatric when its addition or loss from the plasma will not result in an Using the various free-water clearance formulas (Table 1) 
Factors Modulating the Slope and Y-Intercept in the Edelman Equation
As the slope and y-intercept in the Edelman equation have several physiological determinants, alterations in these parameters could result in changes in the slope and y-intercept in Eq.1.
Since the slope of Eq. 1 is determined by the combined effect of the osmotic coefficient of Na + salts at physiologic concentrations and the Gibbs-Donnan equilibrium (12, 13) , clinical conditions characterized by hemoconcentration or hemodilution would be expected to change the value of the slope in Eq. 1 by altering Gibbs-Donnan equilibrium. Similarly, alterations in the magnitude of the parameters comprising the y-intercept could lead to a change in its value.
For instance, the quantities of sodium lost and water retained in the syndrome of antidiuretic hormone secretion (SIADH) are insufficient to account for the magnitude of the observed reduction in [Na + ] p in severely hyponatremic patients (15, 18) . This discrepancy has been attributed to loss or inactivation of osmotically active solute. A change in the quantity of the osmotically inactive Na e and K e would, therefore, lead to a change in the magnitude of the yintercept. Moreover, changes in the quantity of osmotically active non-Na + and non-K + osmoles would also alter the magnitude of the y-intercept. Indeed, we have previously demonstrated that the y-intercept is not constant in hyperglycemia-induced dilutional hyponatremia resulting from the translocation of water and will vary directly with the plasma glucose concentration (6, (11) (12) (13) . Finally, a modified y-intercept must be utilized in the setting of hyperglycemia-induced hyponatremia because the y-intercept will vary directly with the plasma glucose concentration (6, (11) (12) (13) .
MEFWC in Hyperglycemic States
In the setting of hyperglycemia, Eq. 9 must be modified to account for the dilutional effect of blood glucose on the [Na + ] p (5) . We have previously demonstrated that the y-intercept in the Edelman equation is not constant and will vary predictably with the plasma glucose concentration (6, (11) (12) (13) . Moreover, we have previously shown (11) (12) (13) 
Eq.13
Therefore, in the setting of hyperglycemia, the MEFWC formula must be generalized as follows:
Eq. 14 [Na Eq.14 in calculating the electrolyte-free water clearance.
Using the patient data from Shoker's analysis (19), we now illustrate the utility of this formula With increasing urinary flow rate, the magnitude of the difference between EFWC 1 and EFWC 2 in comparison to MEFWC varies proportionately with the urinary flow rate. 
